Abstract Background/purpose: Patient safety is a major healthcare challenge. Due to a lack of safety culture knowledge among dental professionals, our objectives were to measure the level of patient safety culture using the Safety Attitude Questionnaire in Chinese (SAQ-C) and identify factors associated with positive attitudes toward patient safety. Materials and methods: A nationwide cross-sectional survey was conducted within dentistry departments of 20 hospitals and in 40 dental clinics, from which were randomly chosen. The survey (SAQ-C) comprised of 32 items and reflects five dimensions of patient safety culture. The second section collects demographic information that supposedly affects attitudes toward patient safety. Logistic regression analyses were used to identify factors that supposedly influenced positive attitudes toward patient safety. Results: Mean SAQ-C scores were significantly higher in respondents who were male, older, dentists, supervisors, and working in clinics. Positive attitudes toward patient safety were found in 172 participants (55.7%). Multivariate analyses revealed age and place of work are significantly associated with positive safety attitudes. A limitation of this study is that the association between SAQ-C scores and patient outcomes could not be examined. Conclusion: With a lack of research in the dental field, our study provides important information on patient safety attitudes for dental healthcare workers. Results from this study present the current status of patient safety culture and help raise awareness of it. Most notably, the study identified several factors associated with positive attitudes toward patient safety. The information can be used to improve patient safety in the future. 
Introduction
Patient safety has become a major healthcare challenge since concerns about not harming patients have received increased attention in recent years. 1, 2 Numerous studies revealed that high chances exist of adverse events occurring in general healthcare environments, 3, 4 including dental healthcare environments. 5, 6 These unintended adverse events can lead to hospital admissions, 3 a prolongation of hospital stays, 4 increased medical expenditures, 7 and the occurrence of serious permanent injury or death. 8 Evidence from several studies suggested that these adverse events are often preventable, and are therefore manageable and avoidable. 3, 7, 8 Establishment of a supportive patient safety culture in healthcare organizations is widely accepted to be among the highest priorities for reducing adverse events and improving patient safety as well as quality of care. 9 The safety climate generally refers to measurable components of safety culture. Assessment of the patient safety climate for healthcare workers is considered essential as a primary strategy to promote patient safety in organizations. 10, 11 The literature on assessing patient safety climate is extensive, especially in terms of general medicine, maternal units, pharmacists, and residential aged care facilities. 11e14 However, there is little information dealing with the patient safety climate for dental healthcare workers. 15 In this study, we adopted the Safety Attitude Questionnaire in Chinese (SAQ-C) to explore the climate of patient safety among dental healthcare workers, including dentists and dental assistants, and to understand factors that promote positive attitudes of the patient safety climate. Recognition of factors that affect the patient safety climate will help focus attention on effective efforts to promote patient safety in dental healthcare environments.
Materials and methods

Setting
In total, there are more than 170 hospitals and 6200 clinics located in the six administrative divisions of Taiwan according to the classification by Bureau of National Health Insurance: Taipei, Northern, Central, Southern, Kaoping, and Eastern Divisions. We used a stratified sampling method to randomly proportionally select 20 hospitals and 40 clinics from each of the six divisions. A multistage stratified sampling scheme was used to obtain a nationally representative sample which has been used for several published studies. 16, 17 
Data collection
We mailed the SAQ-C which measures the patient safety climate among dental healthcare workers to the selected 20 hospitals and 40 clinics. The SAQ has been widely used in several countries 18e20 and was translated into a Chinese version. 21 Dental healthcare workers who had worked in their facility for at least 1 month were invited to participate in the survey on a voluntary basis. We called the selected facilities and asked them to return the completed questionnaires after 2 weeks. We mailed questionnaires again if the facilities reported not receiving them or had misplaced them.
The SAQ-C is comprised of 32 items and reflects five dimensions of patient safety culture: teamwork climate, safety climate, job satisfaction, perception of management, and working conditions. All patient safety items used a five-point Likert response scale: strongly disagree, slightly disagree, neither agree nor disagree, slightly agree, and strongly agree. The second section of the survey collected demographic information that supposedly affects attitudes toward patient safety. The demographic information included gender, age, level of education, occupation, level of position, job status, place of work, days of work per week, years in the facility, and whether or not the worker usually had directly contact with patients. The study protocol was reviewed and approved by the institutional review board of Taipei Medical University Hospital. Written informed consent was obtained from all participants.
Statistical analysis
Since the SAQ-C contains both positively and negatively worded items, the latter were reverse-scored so that a higher score always indicated a more-positive perception of the item. Responses to SAQ-C items on the five-point Likert scale were converted to scale scores as follows: strongly disagree Z 0; slightly disagree Z 25; neither agree nor disagree Z 50; slightly agree Z 75; and strongly agree Z 100. A mean score of !75 on the SAQ-C was defined as having a "positive safety attitude". Frequencies and percentages were used to describe the demographic information of participants.
For each dimension, the mean and standard deviation of the SAQ-C score were calculated. A one-way analysis of variance (ANOVA) was used to compare mean SAQ-C scores across demographic factors for the five dimensions. Univariate and multivariate logistic regression analyses were used to identify factors that supposedly influenced positive safety attitudes. The odds ratio (OR) and 95% confidence interval (CI) were estimated from the logistic regression model. Statistical significance was defined as p < 0.05. All statistical analyses were performed using SPSS vers. 17.0 (SPSS, Chicago, IL, USA).
Results
Of the 309 participants, 228 (73.8%) were female and 200 (64.7%) were working in hospitals. As shown in Table 1 , 46.6% of participants worked more than 5 days per week. Most participants were full-time workers (88.0%) and had graduated from college (73.5%). Only 14.2% of participants reported having a supervisory position. About half of participants were dentists (53.1%), and the majority of participants (89.3%) usually had direct contact with patients.
The main results of the SAQ-C scores among dental healthcare workers are presented in Table 2 . The means with standard deviations were 76.3 AE 15.9 for SAQ-C, 78.9 AE 16.3 for teamwork climate, 75.7 AE 15.7 for safety climate, 78.7 AE 19.9 for job satisfaction, 75.0 AE 18.3 for perception of management, and 72.9 AE 20.1 for working conditions. Overall, the mean SAQ-C scores significantly differed in several factors, such as gender, age, occupation, level of position, and place of work. Similar results were also demonstrated within each safety dimension. However, the mean scores of job satisfaction and working conditions did not significantly differ between males and females. The mean scores of perception of management and working conditions did not significantly differ for occupation or level of position.
Positive safety attitudes were detected in 172 out of 309 participants (55.7%). Factors associated with positive safety attitudes were examined by a logistic regression model, and results are given in Table 3 . Participants aged 31e35 years and >35 years were more likely to have positive safety attitudes (OR, 2.43, 95% CI, 1.25e4.71; OR, 2.79, 95% CI, 1.64e4.75, respectively), as were those working in clinics (OR, 2.07, 95% CI, 1.27e3.36). Having more than 10 years in a facility was also identified as a factor associated with positive safety attitudes (OR, 2.39, 95% CI, 1.14e5.00). Those in non-supervisory roles were found to have less-positive safety attitudes (OR, 0.37, 95% CI, 0.18e0.76). The multivariate analyses identified two significant factors associated with positive safety attitude: age and place of work.
Discussion
This study provides an overall assessment of the patient safety climate among dental healthcare workers using the SAQ-C. To date, this is the first nationwide study focusing on patient safety attitudes of dental healthcare workers in hospitals and clinics. Similarly, Leong et al. measured attitudes towards patient safety among dental faculties, working in clinics of seven US dental schools, using a survey instrument developed by the US Agency for Healthcare Research and Quality (AHRQ). 15 We found that the mean SAQ-C scores were significantly higher in workers who were male, an older age, dentists, supervisors, and working in clinics. In addition, our results suggested that the age, level of position, place of work, and years in the facility were associated with dental healthcare workers having positive attitudes towards patient safety.
Our results indicated that the mean scores for SAQ-C, teamwork climate, safety climate, job satisfaction, perception of management, and working conditions were respectively 76.3, 78.9, 75.7, 78.7, 75.0, and 72.9. All of the safety climate domains in our study with the exception of the working-conditions domain for dental healthcare workers reached a score of 75, which is considered to indicate a positive attitude. The low scores for working conditions reflect that the environment of dental healthcare organizations needs to be improved to establish a more-positive safety climate.
Patterns of SAQ-C scores that we observed were generally higher than those of an earlier report in which the mean total scores for teamwork climate, safety climate, job satisfaction, perception of management, and working conditions were 57.95, 55.82, 66.20, 52.14, and 55.03 in public maternity units of Cyprus. 12 Our findings were also higher than reports of pediatric surgical intensive caregivers for which the mean scores for teamwork climate, safety climate, job satisfaction, perception of management, and working conditions were 69.1, 66.7, 70.9, 55.3, and 55.6 in a Dutch pediatric surgical intensive care units. 22 Comparing our scores with Swedish community pharmacists, the dental healthcare workers rated higher only for perception of management and rated lower for teamwork climate, safety climate, job satisfaction, and working conditions. 13 Our findings, that the mean SAQ-C scores were significantly higher in workers who were male, an older age, dentists, supervisors, and working in clinics, were consistent with previously published studies. Gender being associated with differences in all domains of SAQ-C found in our study was also comparable to another study in which males performed better than females in teamwork climate, job satisfaction, perception of management, and working conditions. 23 Similar to physicians who had more-favorable perceptions of working conditions than nurses in intensive care units, dentists had more-positive attitudes toward patient safety than dental assistants in dental healthcare organizations. 23, 24 On the contrary, in other studies, nurses generally had higher scores. 18, 22 In a Dutch pediatric surgical intensive care unit, nurses had higher scores for perceptions of management and working conditions than physicians. 22 Our data also suggest that dental healthcare workers aged 31e35 years and >35 years were more likely to have positive safety attitudes (OR, 2.43, 95% CI, 1.25e4.71; OR, 2.79, 95% CI, 1.64e4.75, respectively). This result is similar to the age-associated differences in perceptions of the patient safety climate found in maternity units of midwives aged >35 years old who produced a better safety climate than midwives aged <35 years. 12 Our observation that working for more than 10 years in a facility was associated with a positive safety attitude (OR, Table 2 Mean scores of the adopted safety attitude questionnaire in Chinese among dental healthcare workers (n Z 309). 2.39, 95% CI, 1.14e5.00) is in accordance with a prior report. The more-experienced group of midwives was found to have higher scores in the teamwork and safety climate domains than less-experienced midwives. 12 The result emphasizes the need to improve the safety climate to enhance positive attitudes toward patient safety for lessexperienced dental healthcare workers.
To our knowledge, this is the first nationwide population-based study on the patient safety climate among dental healthcare workers. However, our findings should be interpreted with caution due to a few limitations. The first limitation of this study is that we were unable to examine the association between SAQ-C scores and the risk of healthcare-related injuries or harm to patients. Second, we measured SAQ-C scores and present patient safety attitudes, but gaps between attitudes and actual practice behaviors toward patient safety may exist. Despite these limitations and due to the lack of research in the dental area, our study provides important information on patient safety attitudes of dental healthcare workers.
The results from the study can be used to understand the current status of patient safety culture in dental healthcare organizations and help raise dental healthcare workers awareness of patient safety. Most notably, the study identified several factors associated with positive attitudes toward patient safety in dental healthcare workers. The information can be used to guide interventions toward promoting improvements in patient safety. Further study is needed to examine the association between the SAQ-C scores and patient outcomes in the dental field. 
